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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 



(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 23, 25-31 , 41 , 42, 44 and 45 are rejected under 35 U.S.C. 102(b) 
as being clearly anticipated by Kirchner. 

Kirchner teaches a mass spectrometer comprising an ion trap teaching the 
elements as related to the following claims: 



23. A mass spectrometer comprising: 

• an ion tunnel ion trap (Item 26 Fig. 3) comprising at least three segments 

(Fig. 17A Segments A, B, and C), 

• each segment comprising at least four electrodes (Note Col. 28 Lines 8- 

40) having substantially similar sized apertures through which ions are 
transmitted in use; 

• wherein in a mode of operation: electrodes in a first segment are 

maintained at substantially the same first DC potential but adjacent 
electrodes are supplied with different phases of an AC or RF voltage 
supply; electrodes in a second segment are maintained at substantially 
the same second DC potential but adjacent electrodes are supplied with 
different phases of an AC or RF voltage supply; electrodes in a third 
segment are maintained at substantially the same third DC potential but 
adjacent electrodes are supplied with different phases of an AC or RF 
voltage supply; wherein said first, second and third DC potentials are all 
different. 

• Regarding the final "wherein" limitation in claim 23, Kirchner 
teaches that a DC offset is applied to the electrodes and further that 
the offset is varied in predefined regions of the trap which Kirchner 
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describes as a local offset (Col. 18 Lines 26-51 and Col. 23) where 
the DC potential is varied locally over differing regions of the trap. 
Turning again to Fig. 17A-D and Fig. 18, Kirchner depicts three 
segments of electrodes where DC and AC or RF potentials are 
varied controllably such that the potentials may be the same or 
different in the three segments as governed by the potential map 
generation equations on Col. 17-18 to control the shape of the DC 
and RF potential wells to control movement of ions within the trap. 
The limitation is also similarly recited in claims 39, 42, and 45 
where the cited teaching applies. 



25. A mass spectrometer comprising: 

• an ion tunnel ion trap (26) 

• said ion tunnel ion trap comprising a plurality of electrodes (Fig. 3 and 

Item 22) having apertures through which ions are transmitted in use 

• wherein in a mode of operation trapping DC voltages (Col. 18 Lines 41-51) 

are supplied to some of said electrodes so that ions are confined in two 
or more axial DC potential wells, where the two or more wells are 
depicted in Fig. 12 D for example. 

26. A mass spectrometer comprising: 

• an ion tunnel ion trap (26) comprising a plurality of electrodes (Fig. 3 and 

Item 22) having apertures through which ions are transmitted in use 

• wherein in a mode of operation a V-shaped, W-shaped, U-shaped, 

sinusoidal, curved, stepped or linear axial DC potential profile is 
maintained along at least a portion of said ion tunnel ion trap (Note the 
shape of the potential wells depicted in Figs. 4 and 6-1 1 ). 

27. A mass spectrometer comprising: 

• an ion tunnel ion trap (26) comprising a plurality of electrodes (22) having 

apertures through which ions are transmitted in use, 

• wherein in a mode of operation an upstream portion of the ion tunnel ion 

trap continues to receive ions into the ion tunnel ion trap whilst a 
downstream portion of the ion tunnel ion trap separated from the 
upstream portion by a potential barrier stores and periodically releases 
ions. 

• Kirchner teaches the controlled release of ions from one region into 

another region where the first region maintains a reservoir of ions and 
periodically releases them upstream (Note Col. 9 Lines 55-61 and Col. 10 
Line 56 to Col. 1 1 Line 6 where Kirchner teaches that a portion of the 
sample is separated and translated to another portion of the trap). 

28 and 29. A mass spectrometer as claimed in claim 27: 
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• wherein said upstream portion of the ion tunnel ion trap has a length which 

is at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, or 90% of the 
total length of the ion tunnel ion trap. 

Regarding this limitation, Fig. 17Afor instance shows the separation of a 
packet of ions from a downstream portion to an upstream portion where 
the downstream and upstream portion are greater than 10% of the 
length of the trap depicted. 

30. A mass spectrometer as claimed in claim 27, 

• wherein the downstream portion of the ion tunnel ion trap is shorter than 

the upstream portion of the ion tunnel ion trap. Fig. 1 8 of Kirchner 
depicts an upstream portion larger than a down stream portion. 

31, 41, and 44. A mass spectrometer as claimed in claim 27, 

• wherein ions are substantially not fragmented within said ion tunnel ion 

trap. Kirchner at Col. 24 Line 46 to Col. 26 Line 9 describes a regime for 
non-collisional cooling. Fragmentation of the ions requires collision with 
either each other or a background gas. In the regime described by 
Kirchner, there are no collisions and hence no fragmentation. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 22, 38, and 39 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kirchner. 

Kirchner teaches an ion processing unit in a mass spectrometer 
comprising an ion trap (Fig. 3) comprising 10 or more ring electrodes (Item 22), 
each set of ring electrodes (26) forming an ion channel in the trapping element 
(10) depicted in Fig. 2; where a DC potential is applied to the electrodes, termed 
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a DC offset in Kirchner (Col. 23 Lines 25-56), along a portion of the trap where 
two or more axial potential wells are formed along the length of the trap (Note 
Fig. 4) where there is no substantial fragmentation of ions within the trap as 
described in relation to claim 31 and recited in claim 38. Note further the 
teaching from Kirchner cited in regards to claim 23 where the limitations of claim 
39 are discussed. 

Kirchner fails to teach that the electrodes have an internal aperture 
diameter of 2-10 mm. 

Kirchner teaches that the ring electrodes have an aperture diameter of 
about 2 cm or 20 mm. 

It is not apparent in the disclosure of the instant application or in Kirchner 
that a change in the aperture size from 10 mm to 20 mm is critical to the practice 
of the invention. 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to, absent any teaching of the criticality of the size 
of the electrode apertures, reduce the aperture diameter of the ring electrodes 
present in Kirchner to 2-10 mm from 20 mm to increase the number of ion 
channels in the ion trap of Kirchner and allow more ion to be processed within 
the trap (10) while maintaining the current size of the trap. 

Allowable Subject Matter 

Claims 40, 43, and 46 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable 
subject matter: After searching for the limitation recited in claims 40, 43, and 46 
reciting the introduction of a gas and cooling ions without fragmentation, the 
examiner cites USPN 6,504,150 B1 (Verenthikov et al.) which at Col. 9 discloses 
the introduction of a gas into an ion trap and the cooling of ions without 
fragmentation. However, there is no apparent motivation to combine the 
references. While the Verentchikov et al. reference recites the capability to carry 
out the recited limitation, the mere capability to perform the function does not 
qualify as an adequate motivation to combine the reference with the prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to David A Vanore whose telephone number is 
(571) 272-2483. The examiner can normally be reached on M-F 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John R. Lee can be reached on (571) 272-2477. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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